Bruton's tyrosine kinase (Btk), which is important in B-cell development and activation, is a member of the Btk/Tec family of cytoplasmic tyrosine kinases, sharing a pleckstrin homology domain and Src homology SH3 and SH2 domains. 1, 2 Btk has vital, but diverse, regulatory activities in various cellular processes. Among cell programs regulated by Btk there is apoptosis that can be either stimulated or inhibited by the kinase in different contexts. [1] [2] [3] The identification of molecular partners that can interact with Btk is required to individuate elements and understand mechanisms that regulate the kinase activity.
BAG3, a protein belonging to the BAG family of co-chaperones, interacts with heat-shock proteins (HSP) of the HSP70 family and other partners (phospholipase C-g, HspB8, and so on) through its BAG, WW and proline-rich (PXXP) domains. 4 Expression of BAG3 is induced in many normal cell types by stressful stimuli 4 and is constitutive in some tumor types, including leukemias, thyroid carcinomas and others, where BAG3 activity inhibits apoptosis. [4] [5] [6] [7] The prosurvival activity, displayed by BAG3 protein in human tumors, probably relies on different partnerships and/or mechanisms, depending on context. 4 Both Btk and BAG3 have been shown to modulate apoptosis and tumor growth in B-lymphoid neoplastic cells. 2, 3, 5, 6, 8 We therefore investigated whether the two proteins interacted in human B-lymphoma cells of the DeFew line. Cells were stimulated with b-phenylethyl isothiocyanate (PEITC) that induces oxidative stress; total lysates were obtained, immunoprecipitated with an anti-Btk antibody and analyzed with an anti-BAG3 antibody in immunoblotting. Although the BAG3 signal could not be detected in the immunoprecipitate from unstimulated cells, two bands were observed in the immunoprecipitate from PEITC-stimulated cells (Figure 1) . One of them was at the expected size of 75 kDa, whereas the other, upper band might correspond to a high molecular weight form of BAG3, sometimes detected in other cell systems and experimental conditions (unpublished observations).
Therefore, BAG3 appeared to coimmunoprecipitate with Btk in cells subjected to stressful conditions. This finding indicates a physical interaction between the two proteins, possibly upon modifications induced by stress. The SH3 domain of Btk and the proline-rich region in BAG3 could mediate the binding. Functional effects of this interaction and the possible involvement of other molecular partners, such as HSP70 or other proteins, in the BAG3-Btk complex appear worthy of investigation. Figure 1 DeFew (human B lymphoma) cells (5 Â 10 5 cells per ml) were incubated in RPMI 1640 medium supplemented with 10% fetal bovine serum (FBS), without or with b-phenylethyl isothiocyanate (PEITC; Sigma, St Louis, MO, USA) 50 mM for 90 min. Total cell lysates were then obtained in HNT buffer (20 mM HEPES-KOH (pH 7.5), 120 mM NaCl, 1% Triton X-100) supplemented with protease inhibitors (Sigma) by five cycles of freeze and thaw. Proteins (200 mg) were diluted at a concentration of 1 mg/ml in 10% glycerol-HNT buffer and immunoprecipitated with anti-Btk monoclonal antibody (E9) (Santa Cruz Biotechnology, Santa Cruz, CA, USA) overnight, at 4 1C on a tube rotator. The same amount of mouse IgGs (Sigma) was added to the negative control sample. Next, the samples were incubated with 25 ml of Protein G Sepharose (GE Healthcare, Chalfont St Giles, UK) for 45 min. Obtained immunocomplexes were washed subsequently with a low-salt solution (0.1% SDS, 1% Triton X-100, 2 mM EDTA, 20 mM Tris-Cl (pH 8.0), 150 mM NaCl), a high-salt solution (0.1% SDS, 1% Triton X-100, 2 mM EDTA, 20 mM Tris-Cl (pH 8.0), 500 mM NaCl), an LiCl solution (0.25 M/0.5 M LiCl, 1% NP-40, 1% deoxycholate, 1 mM EDTA, 20 mM Tris (pH 8.0)) and two additional washes with HNT buffer. Samples from immunoprecipitated and total cell lysates were run on a 10% SDS-PAGE and electrophoretically transferred to nitrocellulose. Nitrocellulose blots were blocked with 5% nonfat dried milk in TBS/Tween 20 (TBST) buffer (20 mM Tris-HCl (pH 7.4), 500 mM NaCl, 0.01% Tween 20) and incubated with a BAG3 polyclonal antibody (TOS-2; Alexis Biochemicals, Lausen, Switzerland) in TBST/5% milk overnight at 4 1C. Immunoreactivity was detected by sequential incubation with horseradish peroxidase-conjugated secondary antibody and enhanced chemiluminescence reagents following standard protocols.
